Background-Remission of asthma in adults has been considered to be low but is still not well documented. In children remission occurs with a rate estimated at approximately 50%. Remission of asthma in middle aged and elderly subjects was investigated as part of a population based study of respiratory diseases in Northern Sweden. Methods-In 1986 86% of 6610 subjects participated in a questionnaire survey. After a clinical validation study 300 subjects were diagnosed as having current asthma. In 1996 5935 subjects of the cohort could be traced for a third survey and 87% participated. Of the subjects with current asthma in 1986, 267 participated. In addition, 60 symptomatic subjects were classified as suspected asthma and 58 of them participated in 1996. Remission of asthma was defined as no recurrent wheeze, no attacks of shortness of breath, and no use of asthma medicines in 1996. Results-Remission of asthma during the 10 year period under study was 6%. In subjects with suspected asthma, remission occurred in 22%. The average annual remission rate was less than 1%. Remission was associated with previously mild disease and cessation of smoking. Conclusion-Remission of asthma or the disappearance of its symptoms to an asymptomatic latent phase appeared to be rare in middle aged and elderly subjects. (Thorax 1999;54:611-613) 
Asthma in adults is regarded as a chronic disease, although it may remit. Only a few studies of remission of asthma in adults have been published. 1 2 Before adulthood the remission of asthma has been considered to be around 50%. [3] [4] [5] A recent publication has confirmed that adult asthmatic subjects may outgrow their asthma, although the remission rate decreased with increasing age. 6 The paucity of studies of remission of asthma means that the factors predicting remission are largely unknown. Low forced expiratory volume in one second (FEV 1 ) and severe disease are factors reported to have a negative eVect on remission, 1 6 while mild disease 1 or early intervention 6 are associated with remission.
As part of a population study, the Obstructive Lung Disease in Northern Sweden study (OLIN) , an adult cohort with asthma, has been followed for 10 years. The aim of this study was to estimate the proportion of cases of remission of asthma in middle aged and elderly subjects, and factors related to remission.
Methods
In 1986 a cross sectional survey in Northern Sweden was performed in order to estimate the prevalence of respiratory diseases. 7 The study sample consisted of all subjects aged 35-36 years, 50-51 years, and 65-66 years from representative areas in the province. Of the 6610 invited subjects 86% participated in a postal questionnaire survey followed by structured interviews and lung function tests. The questionnaire was validated 8 and 300 subjects (5.3%) were classified as having current asthma. The first follow up survey of the cohort was performed in 1992 9 and the second in 1996 when 87% of 5935 traced subjects participated.
STUDY POPULATION
The following criteria were used for asthma.
Clinically defined asthma
The 300 subjects who in 1986 reported a history of current asthma (at least two attacks/ periods during the last 12 months) including at least three of the following: recurrent wheeze, attacks of shortness of breath, at least two asthma provoking factors, normal breathing between asthma attacks or periods of asthma.
In all but 21 subjects a positive reversibility test (increase in FEV 1 of >15% and >2 dl) or a positive methacholine test (PC 20 <4 mg/ml) or case notes verified airway variability. The remaining 21 subjects had a convincing history of asthma. 8 
Suspected asthma
Sixty symptomatic subjects not fulfilling the criteria for asthma were classified as suspected asthma.
Furthermore, the following categories of asthma were based on the 1986 questionnaire study.
Self-reported asthma
The subjects who answered yes to "Have you ever had asthma?" and reported either asthma symptoms or use of asthma medicines.
Physician-diagnosed asthma
The subjects who answered yes to "Have you been diagnosed as having asthma by a physician?" and reported either asthma symptoms or use of asthma medicines.
Users of asthma medicines
The subjects who reported use of asthma medicines.
STUDY DESIGN
At the follow up study the same questionnaire was used as in the 1986 survey. 7 8 Remission of asthma was defined as no use of asthma medicines, no recurrent wheeze, and no attacks of shortness of breath, according to the postal questionnaire in 1996. Further structured interviews were performed in the asthmatics in remission in 1996.
In order to evaluate the representativeness of the asthmatic patients still participating in 1996, demographic and clinical data from 1986 were compared with data on the nonparticipants in 1996 and with those who had died.
STATISTICAL METHODS

The
2 test was used for bivariate comparisons and multiple logistic regression analysis was used to assess the simultaneous influences of possible determinants of remission including morbidity variables, age, sex, smoking habits, family history of asthma, socioeconomic group, and occupation.
Results
Of the 300 subjects diagnosed as having current asthma in 1986, one could not be traced in 1996 and 20 had died. Of the asthmatic subjects who could be traced, 267 (96%) participated in 1996, which corresponds to 89% of the whole asthma cohort from 1986 (table 1) .
The subjects with asthma who had died since 1986 had more severe disease than the other asthmatic subjects (table 2) .
REMISSION RELATED TO DEMOGRAPHIC DATA AND SMOKING HABITS
In 1996 16 subjects (6%) with the clinical diagnosis of asthma from 1986 were in remission. No significant diVerences by age and sex were found. In 1986 seven of the 16 subjects were smokers and two were exsmokers, while in 1996 five of the smokers had stopped smoking. With regard to socioeconomic group and profession, the cases in remission were distributed without any specific pattern. Neither presence nor lack of a family history of asthma was associated with remission.
Of the 58 subjects with suspected asthma, 13 (22%) were in remission in 1996. Six of them were smokers in 1986 and all six had stopped smoking during the 10 year period under study. Of those who fulfilled the diVerent questionnaire based criteria for asthma, about 6% were in remission (table 1) .
REMISSION RELATED TO MORBIDITY DATA
There was a trend for the subjects in remission in 1996 to have a lower prevalence of persistent wheeze and chronic productive cough in 1986. A significantly smaller proportion used asthma medicines compared with asthmatic subjects who had active disease in 1996 (table 2) . No significant diVerences in the age of onset or the duration of asthma was found between the asthmatic subjects in remission and those with active disease.
MULTIVARIATE RELATIONSHIPS
The lack of daily use of asthma medicines, absence of chronic productive cough and of persistent wheeze in 1986, all indicators of mild disease, were factors showing a trend for remission 10 years later. Cessation of smoking seemed to be related to remission of asthma, although it failed to reach statistical significance. If the 58 subjects with suspected asthma, of which 13 were in remission in 1996, were also included in the logistic model, cessation of smoking became a significant independent factor for remission (OR 6, 95% CI 1.4 to 19).
INTERVIEW DATA
Fifteen of the 16 subjects who had a clinical diagnosis of asthma in 1986 and were in remission in 1996 were examined in more detail using a structured interview. None of the 15 reported recurrent wheeze or attacks of shortness of breath. Five subjects were completely free from respiratory symptoms and had not used asthma medicines at all during the previous 12 months.
Discussion
The validity of the results is dependent on the participation rate and the representativeness of the asthmatic subjects under study and, furthermore, on the definitions of asthma and of remission of asthma. The asthma cohort was derived from a population study and the subjects had been clinically examined. 8 However, the criteria for asthma were distinct and, according to modern day practice, milder symptomatics might have been classified as having asthma. We have therefore also considered the outcome of the 60 subjects with suspected asthma. In some subjects it was not possible to distinguish between asthma and COPD, and these subjects were not included in the asthma cohort.
The subjects who had died during the 10 year period had more severe disease, and the non-participants had more symptoms and were more often smokers, all factors not predicting remission. The fact that we have succeeded in keeping a large proportion of the cohort within the study supports the validity of the results.
There is no generally accepted definition of remission. In the few studies of remission of asthma in adults it has been defined diVerently. 1 6 We have defined remission as the absence of use of asthma medicines and of recurrent wheeze and attacks of shortness of breath, as asthma is defined as a symptomatic condition. 10 The remission of asthma was low in this middle aged and elderly cohort of asthma subjects, 6% in the 10 year period. Among the 58 symptomatic subjects classified as suspected of having asthma, the remission rate was 22%. If they had been included as asthmatics in this study, the annual remission rate would have been less than 1%.
In the Tucson report the criteria for remission was similar to ours but the rate of remission was somewhat greater. Thirty out of 136 asthmatics had gone into remission during a nine year period. 1 A Dutch study defined remission in two ways 6 -absence of bronchial hyperresponsiveness or the absence of asthma symptoms with a normal FEV 1 and no hyperresponsiveness, which resulted in an extremely low remission rate.
The limited number of asthma patients in remission in our study lacked suYcient power to reach significance when performing risk factor analyses. However, stopping smoking became a significant factor when the subjects with suspected asthma in 1986 were included in the model. Cessation of smoking has not previously been shown to predict remission of asthma, 6 11 although smoking is related to a deterioration of asthma. 12 Others have also shown mild disease to be a factor associated with remission. 1 6 The degree of bronchial obstruction and hyperresponsiveness in childhood has been shown to be associated with the outcome of childhood asthma. Self-administered questionnaire based data may give greater remission rates than interview or clinically based data. Some asthmatic subjects regard themselves as healthy due to improvement and deny symptoms when filling questionnaires but remember subtle symptoms in an interview situation. In one study asymptomatic former asthmatic subjects were still hyperreactive. 13 We conclude that remission of asthma or change of asthma to a non-symptomatic latent phase is rare in middle aged and elderly subjects.
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